Astrocytes as antigen-presenting cells. I. Induction of Ia antigen expression on astrocytes by T cells via immune interferon and its effect on antigen presentation.
Ia antigens seem to control immune responses on at least two levels. First, they influence the antigen recognition repertoire of the T cells. Second, their variable expression on certain antigen-presenting cells is a powerful regulatory mechanism for the local immune reaction. This is particularly important in the central nervous system (CNS) in which no Ia antigens are normally expressed. Recent experiments in this context have shown that astrocytes are able to express Ia antigens during interaction with T cells, and that they function as antigen-presenting cells. The Ia-inducing activity is produced by activated T cells, and can be replaced by immune interferon (IFN-gamma). In this study we report on the functional and kinetic relationship between Ia antigen expression on astrocytes and the immune-specific activation of T cells by astrocytes. Normal resting astrocytes were found to be negative for Ia antigens by immunofluorescence and by biochemical criteria. Moreover, they are only able to stimulate T cells after they have been induced to express Ia antigens by a signal from the T cells, which is probably mediated by IFN-gamma. In conclusion, the immune-specific interaction between astrocytes and T lymphocytes is a sensitively controlled system that might be pivotal to the development of immune responses in the brain. Malfunction of the system could be an important factor in the pathogenesis of aberrant immune reactions in the CNS, e.g., in multiple sclerosis.